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Discussion and decision
1 Introduction

In RAN1#73 meeting, four candidates were proposed for TDD UL-DL reconfiguration signalling as follows[1],
· Alt1: Implicit signalling
· Alt2: Explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH

· Alt3: Explicit L1 signalling by UE-specific PDCCH

· Alt4: Explicit MAC signalling

Among them, Alt2 caught the most supports and was suggested as working assumption. Moreover, several problems were proposed to be considered during detail design of Alt2, including

· FFS which search space is used for this signalling 

· FFS the fallback solution to improve reliability and robustness of the explicit solution

· FFS the necessary UL scheduling timing and HARQ timing signalling 

· Strive to avoid additional blind decodes 

In this contribution, our considerations on first two bullets will be shown.
2 Discussion on reconfiguration signalling mechanism
Common signalling is an attractive mechanism indicating dynamic UL-DL configuration to UEs with limited overhead. However, the UL-DL configuration is a quite important information which will influence many procedures as scheduling/HARQ timing, measurement etc., and furthermore potential collisions cannot be handled if there are some UEs fail to detect such signalling because no acknowledgement procedure is supported to assist network to discover this problem. Therefore, the common signalling for dynamic TDD UL-DL reconfiguration requires much more reliability and robustness.
For single carrier scenario, only 3 bits indicating current UL-DL configuration of the carrier are transmitted through DCI format 1A, which will provide plenty of repetitions to improve the reliability of such signalling. However, for carrier aggregation scenario, the design of group-common signalling becomes complex and more factors should be considered. When UE configured with multiple carriers want to know the UL-DL configuration of SCell, two candidates can be considered mainly.
· Opt.1: To indicate the UL-DL configuration of a given SCell, separate group-common DCI is transmitted by (e)PDCCH on the SCell.
· Opt.2: A group-common DCI containing UL-DL configurations of all cells with enabled eIMTA is transmitted on all configured cells.
According to Opt.1, separate group-common DCI is transmitted on each cell with enabled eIMTA to indicate the UL-DL configuration of the cell with 3 bits, and UE has to perform blind detection on all cells including PCell and SCell to receive these DCIs. This is natural for scheduling cells, but for scheduled cells with enabled eIMTA, blindly detecting the (e)PDCCH on them seems questionable because the number of blind detection will increase and the reliability of (e)PDCCH may be worse on scheduled cell due to potential high interference in HetNet. Nevertheless, it should be noted that in Opt.1 the group-common DCI can provide higher reliability because only 3 bits message need to be carried.
In Opt.2, a group-common DCI containing UL-DL configurations of all cells with enabled eIMTA is transmitted on all configured cells, so that UE can perform blind detection only on PCell for such DCI to acquire all UL-DL configurations of PCell and SCell. With this solution, (e)PDCCH blind detection on SCells can be avoided. However, it should be noted that carrier aggregation is a UE-specific configuration. In another word, one carrier can be aggregated with any other carrier in theory. Therefore, the payload of the group-common DCI is not determined by the number of carriers configured for UE but the number of carriers equipped on eNB or network. At the maximum the group-common DCI may have to carry UL-DL configuration information of all carriers, which might be more than 5, equipped on eNB or network, if these carriers are all enabled with dynamic UL-DL reconfiguration. It is obvious that the reliability of such DCI changes with its payload and cannot be kept steady, and more specification effort is needed.
For the UL-DL configuration indication of SCell, both solutions mentioned above cannot perform well. Here, we propose another solution, which includes two bullets as
· For scheduling cell, UE tries to blindly detect a group-common DCI, which carries only 3-bit UL-DL configuration information of the cell.
· For scheduled cell, UE acquires the updated UL-DL configuration through a UE-specific way, i.e. a new field is introduced in UE-specific DCI to indicate the UL-DL configuration of the cell.

In our proposed solution, similar with Opt.1, separate group-common DCI should be transmitted each cell with enabled eIMTA to indicate the UL-DL configuration of the cell. The difference is that, to acquire the UL-DL configuration of scheduled cell, UE will not search the group-common DCI but read the new field in the UE-specific DCI scheduling data transmission on the scheduled cell. The reliability of group-common DCI can be expected higher as only 3 bits indication need to be transmitted. And HARQ handling can be guaranteed well for scheduled carrier based on UE-specific indication. The drawback is that some needless blind decoding may have to be performed for scheduled carrier until UE-specific DCI is received, in case scheduled carrier is configured with less DL subframes than its scheduling carrier.
3 Discussion on search space for group-common signalling
In our proposed solution, group-common signalling mechanism is suggested for UL-DL configuration indication for scheduling cell, that can be PCell or SCell. The group-common signalling can be located on common search space on PCell, but for SCell, blind detection on common search space is forbidden according to current specification. On common search space, common DCIs indicating SIB, paging, random access response, group power control and MBMS have to be transmitted but available resources are so limited, e.g. there are only 2 candidates in the case of aggregation level 8. Therefore, common search space seems not appropriate for the group-common signalling, as it might cause restrictions on other common DCIs transmission. In our opinion, common search space is not suggested for the group-common signalling indicating UL-DL configuration, and a specific search space should be designed.
4 Conclusions
In this contribution, we have presented proposals as follows,

· Proposal 1:
Reconfiguration signalling is suggested as follows,
· For scheduling cell, UE tries to blindly detect a group-common DCI, which carries only 3-bit UL-DL configuration information of the cell.
· For scheduled cell, UE acquires the updated UL-DL configuration through a UE-specific way, i.e. a new field is introduced in UE-specific DCI to indicate the UL-DL configuration of the cell.
· Proposal 2:
A specific search space should be designed for the group-common signalling.
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